BACKGROUND: Pneumothorax is a well known complication of pulmonary tuberculosis (TB), particularly in patients with advanced TB. METHODS: At our national TB-referral hospital, we compared the medical records of 53 TB patients with pneumothorax and 106 TB patients without pneumothorax, seen in 2003 to 2008. We analyzed data on demographics; TB type (smear-positive, smear-negative, extrapulmonary); patient type (new patient, relapse, treatment default, treatment failure); clinical and radiological manifestations; surgeries; and outcomes. RESULTS: Of the 53 pneumothorax patients, 34 (64%) were male. The pneumothorax group's mean age was 34 y (range 14 -76 y). Thirty-six (68%) of the pneumothorax patients were new TB cases (ie, TB undiagnosed before they presented with pneumothorax). Pneumothorax was not significantly associated with sex, smoking, or drug use. Pneumothorax was significantly more common in patients < 30 years old (P < .001). In terms of radiological manifestations, 20 pneumothorax patients (38%) had cavitary lesions, and pulmonary infiltration and effusion were present in 19 (36%) and 17 (32%) patients, respectively. Cavitary lesion was significantly more common among the pneumothorax patients (P ‫؍‬ .006). Overall, 47 (89%) of the pneumothorax patients were relieved with chest-tube insertion; the other pneumothorax patients were only observed. CONCLUSIONS: In patients < 30 years old or with cavitary lesions, worsening of the patient's respiratory condition should prompt consideration of pneumothorax.
Introduction
An ancient infectious disease, tuberculosis (TB) has affected humankind throughout history. Despite the introduction of medical TB treatment during the 20th century, 1, 2 TB is the leading cause of mortality among curable infections. 3, 4 This problem becomes more evident when considering the increasing incidence of human immunodeficiency virus/acquired immune deficiency syndrome. [4] [5] [6] These diseases have sped each other's progress, giving rise to the terms "co-epidemic" and "dual epidemic." The majority of deaths due to TB occur in developing countries, as is emphasized in the World Health Organization's 2006 report, "Global Tuberculosis Control: Surveillance, Planning, Financing." 7 In view of these issues, with the increasing incidence of TB and improving TB survival, the incidence of TB complications that need surgery has increased and merits more thorough consideration. 8, 9 Pneumothorax is one of the important TB complications that requires surgery. [8] [9] [10] [11] Pneumothorax secondary to TB usually occurs after extensive TB involvement of the lung, and the sudden onset of bronchopleural fistulization and empyema 12 with severe cavitary formations or occasionally with miliary TB. The TB organism invades the pleura and causes liquifactive necrosis, then pleural rupture. 12 Therefore, a remaining apical lesion after lung re-expansion following a spontaneous pneumothorax should raise suspicion of pulmonary TB. 12 Although re-expansion occurs in some patients due to TB treatment, most of these patients require chest-tube insertion, which is the treatment of choice for complete drainage and resolution. 13, 14 At Masih Daneshvari Hospital, Iran's sole TB-referral center and a specialized center for chest disease and thoracic surgery, we see numerous patients with TB-induced pneumothorax or hydropneumothorax. We evaluated patients with TB-induced pneumothorax or hydropneumothorax and assessed the outcomes of surgeries.
Methods
This was a descriptive study in which we retrospectively reviewed patient medical records at Masih Daneshvari Hospital. We reviewed the medical records of 53 TB patients with pneumothorax, and 106 TB patients without pneumothorax, seen March 21, 2003, to March 20, 2008. We analyzed data on demographics from the first in-patient visit, before treatment; TB type (smear-positive, smear-negative, extrapulmonary); patient type (new patient, relapse, treatment default, treatment failure); clinical and radiological manifestations; surgeries; and outcomes. The control group consisted of 106 patients hospitalized during the study period with confirmed active TB but who did not require surgery. We analyzed the data with statistics software (SPSS 11.5, SPSS, Chicago, Illinois). We used the chi-square test, the Fisher exact test, and the t test, as appropriate. We considered a P value of Ͻ .05 statistically significant.
TB diagnosis was based on a positive smear, positive culture of sputum for Mycobacterium tuberculosis, or tissue pathology consistent with TB. We considered patient type (new case, relapse, treatment failure, or multipledrug-resistant TB), and TB type (smear-positive, smearnegative, or extrapulmonary), according to World Health Organization definitions. 15 We identified clinical TB manifestations from the patient's history, and radiological manifestations from the chest-radiographs and computed tomograms that are performed for all TB patients and interpreted by expert chest radiologists.
The scientific and ethics committee of Iran's National Research Institute of TB and Lung Disease approved the study. Table 1 describes the demographics of the 53 pneumothorax patients and the 106 non-pneumothorax patients. Table 2 describes the patient types, disease types, signs and symptoms, radiographic patterns, and pneumothorax patterns. The chi-square analysis indicated that pneumothorax was not significantly associated with sex, smoking, or illicit drug use. Conversely, age had normal distribution by the Kolmogorov-Smirnov test, and the t test for independent samples indicated that pneumothorax was significantly associated with age (P Ͻ .001). With the chi-square test, pneumothorax was significantly more common among patients Ͻ 30 years old (P Ͻ .001).
Results
Of the 53 pneumothorax patients, 44 (83%) were smearpositive. The most common symptoms were cough (85%), dyspnea (70%), and expectoration (70%). As we expected, weight loss was significant (P ϭ .01). Twenty patients (38%) had cavitary lesions, 19 (36%) had pulmonary infiltration, and 17 (32%) had effusion. Notably, the incidence of cavitary lesions was significantly higher among the pneumothorax patients (P ϭ .006). Other radiological findings were not significantly different (see Table 2 ).
The mean Ϯ SD interval between first TB treatment and pneumothorax was 16 Ϯ 47 days (range Ϫ22 d to 258 d). Forty-seven patients (89%) required surgery, and 6 (11%) did not. Surprisingly, 22 (42%) of the pneumothorax patients presented initially with pneumothorax, and their TB was diagnosed during hospitalization. Of the 47 patients who received surgery, all initially received a chest tube, and 40 (85%) of those were relieved with chest-tube insertion alone. Thoracotomy was performed on 6 pneumothorax patients (13%). One pneumothorax patient (2%) underwent pneumonectomy. Of the 47 patients who received surgery, 6 (13%) did not favorably respond to surgery and the lungs did not re-expand. In 27 patients (57%) the median number of days the chest tube was in place was 13 days (interquartile range 8 -25 d), and the pneumothorax completely resolved. In the other 14 patients (30%) the chest tube was changed to an empyema tube because of empyema, lung destruction, bronchopleural fistula, or the patient was smear-positive but unable to undergo thoracotomy or pneumonectomy. Of the 6 patients who did not initially respond to surgery, 2 had recurrent empyema; they had thoracotomy/decortication and pneumonectomy, respectively. The other 3 patients had extensive lung destruction, known Langerhans cell histiocytosis (histiocytosis X) and TB, and they died of recurrent pneumothorax: one after admission with severe respiratory distress and massive pneumothorax.
Twenty-three (43%) of the pneumothorax patients were cured or completed their medical treatment. Three pneumothorax patients (6%) had positive sputum smear at the end of the fifth month (treatment failure), 4 (8%) died during medical TB treatment (from any cause). We could not obtain data on the treatment status of the other 4 patients. Nineteen pneumothorax patients (36%) were under medical TB treatment during the study. Table 3 describes the surgeries and outcomes. The statistical analysis found no difference in medical TB treatment between the 2 groups.
Discussion
Contrary to the benign nature of primary spontaneous pneumothorax, pneumothorax secondary to an infection such as TB can be life-threatening because of the patient's underlying respiratory disease and the compromised cardiopulmonary reserve. 16, 17 In a study by Yagi et al, 18 in Japan, 33% of the TB patients with pneumothorax died. We did not compare our pneumothorax patients to non-TB patients with pneumothorax, to compare the frequency of clinical signs and symptoms and radiological manifestations. Instead, we compared our pneumothorax patients to a control group with confirmed TB patients, who were randomly selected from the registry of TB patients in our center. With that sample we could study clinical and radiological manifestations in predicting pneumothorax in TB patients.
In a study by Blanco-Perez et al, 10 chest pain, cough, and fever were more frequent in patients with active TB than in non-TB patients with pneumothorax. On the other hand, our finding was that cough (85%), dyspnea (70%), and expectoration (70%) were the most frequent symptoms. Pneumothorax was significantly more common in TB patients Ͻ 30 years old (P Ͻ .001); the mean age of our pneumothorax group was 34 years, which is closer to the age distribution of patients with primary spontaneous pneumothorax (10 -30 y) than with secondary pneumothorax (60 -65 y), according to COPD population distribution. 19 In contrast, previous studies found that other characteristics (eg, sex, smoking) were risk factors for primary pneumothorax. 17 However, we found no association between those risk factors and TB-associated pneumothorax.
In 22 (42%) of our patients the initial presentation at admission was for pneumothorax, and the TB was diagnosed thereafter. This indicates the importance of precise bacteriologic studies, including sputum smear for acid-fast bacilli, in patients who present with pneumothorax. In particular, when physicians encounter a remaining lesion after lung re-expansion following a spontaneous pneumothorax, they should consider pulmonary TB as a highly probable diagnosis. 12 In the report by Yagi et al, 18 23 patients (50%) had pneumothorax as their first presentation.
In regard to radiological findings, there is a statistically significant association between cavitary lesions and pneumothorax. In our study, among the radiological manifestations, cavitary lesions on computed tomogram were significantly associated with pneumothorax. Among other radiological patterns, consolidation (40%) and pulmonary infiltration (36%) were the most frequent (see Table 2 ).
Of our 53 pneumothorax patients, 47 required surgery. All received a chest tube, oxygen supplementation, and close observation. Six patients (11%) in whom thoracotomy was not performed were kept under close observation and were eventually cured by medical TB treatment, without surgery. Whether the patients who did not undergo surgery were kept under close observation is not clearly described in other reports, except for the report by Yagi et al, 18 who reported that 11 patients (24%) received aspiration and rest, 4 (9%) underwent thoracentesis, 24 (52%) had a chest tube inserted, and 7 (15%) required further surgery. Those findings are consistent with our data. In those who underwent surgery, 27 (57%) were cured, 14 (30%) were followed with open drainage, and 6 (13%) were not cured or did not show improvement. Only 3 patients (6%) who received surgery died because of pneumothorax severity or recurrence (see Table 3 ). According to Blanco-Perez et al, 10 despite the worse clinical condition of their patients with active TB (compared to their other patients), their active-TB patients had better surgery outcomes, though they did not mention exact figures.
We also assessed the TB treatment outcomes in our patients: an issue not addressed in previous reports. Of our 53 patients with TB and pneumothorax, 23 (43%) completed medical TB treatment and were cured. Only 3 (6%) of the patients had treatment failure. TB treatment outcome was not significantly different between our 2 groups (see Table 3 ).
Limitations
This study was conducted in a specialized referral center for TB and lung disease, so our results, particularly the morbidity and mortality, might not be representative of the general population of TB-induced pneumothorax patients. As there have been few studies of pneumothorax in TB patients, more comprehensive investigation should be undertaken.
We were surprised at the number of patients who first presented with pneumothorax and only subsequently were diagnosed with active TB. This finding highlights the necessity of performing bacteriologic studies, particularly sputum smear for acid-fast bacilli in patients who are hospitalized for pneumothorax.
Conclusions
The demographic, clinical, and radiologic findings in the patients were not characteristic for the diagnosis of pneumothorax in TB patients. However, considering the limitation of our small sample size, in younger patients with weight loss and cavitary lesions, worsening of respiratory condition should prompt consideration of pneumothorax, and performing early required management is recommended. Given the substantial morbidity and mortality of this clinically important condition, and especially in order to better understand risk factors and prognosis, further studies with larger sample sizes are crucial.
